Supplementary Figure 1 Multiple sequence alignment of LAR and IFR proteins as well as distantly related ANR and DFR proteins of the Reductase-
Epimerase-Dehydratase superfamily that is the basis of the phylogenetic tree of Figure 2. The alignment was formed by the ClustalW program using the
default parameters of the MEGA program (Kumar et al., 2004). Residues highlighted in black and gray are conserved in all proteins in the alignment. The
residues highlighted in yellow are the RFLP, ICCN and THD motifs conserved in the LAR sequences but not conserved in the related IFR subfamily and
more distant RED homologues. The alignemnt includes all related proteins from the Arabidopsis genome (designated according to their AGI number) to
give an indication of how the proteins from other species fit into a complete genome. Also included are enzymes for which a catalytic function has been
shown such as IFR, PLR , PCBER in the IFR sub-family, Arabidopsis and Medicago ANR and Arabidopsis and maize DFR. The IFR sub-family includes
six grape IFR-like (IFRL) proteins found in the grape EST collections (IFRL_Vitvil-6, BN0O00706-11). The ANR/DFR group shows only a small fraction
of the proteins in this branch of the RED superfamily. The Arabidopsis proteins most closely related to ANR (At4g27250) and DFR (At2g45400) are also
included. The proteins are labeled according to their proposed catalytic activity followed by the species they come from, e.g. LAR_ Desun is LAR from
Desmodium uncinatum (Q84V83). Other species represented in the phylogenetic tree and database accession numbers are Cicer arietinum (IFR, Q00016),
Forsythia x intermedia (PLR, AAC49608; PCBER, AAF64174), Gossypium arboretum (ANR CAD91910; LAR1, BN000695; LAR2, BN000699),
Gossypium raimondii (LARZ1, BN000700; LAR2, BN000701), Hordeum vulgare (LAR, BN000696), Medicago truncatula (ANR, AAN77735; LAR,
BNO000703), Oryza sativa (LAR, BN000704), Phaseolus coccineus (ANR, CAD91909; LAR, BN000698), Pinus taeda (LAR, BN000697), Vitis
shuttleworthii (LARZ1, BN000702), Vitis vinifera (ANR, CAD91911; DFR, P51110; LAR1, AJ865336; LAR2, AJ865334), and Zea mays (DFR,

CAA28734).
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NVILSISHSVFIKGDHTNFEIEPSFGVEATELYPDV
NVILSISHSVFIKGDHTNFEIEPSFGVEASELYPDV
DFLVGLIHTILVKSDFTSFTIDPSFGVEASELYPEV
QAGIGHFYHIFYEGCLTDHEVGED--EEASSLYPDV
NVVLSINHAVFVNGD-TNISIEPSFGVEASELYPDV
NVLLSINHAVEFVKGDQTNFTIEPSFGFEASELYPDI
DVFKSINHAVEFVKGDQTSFTIEPWFGEEASVLYPDV
QAGLGHFYHIYYEGCLTDHEVGDD- - EEATKLYPDV.
NMEMVFIYSVFIKGDHTYFDIESCGGVNGTELYPDV
NVMLSLCHCVFVKGGHTSFEIEPSFGVEASELYPDV
QVGLSHYHDVNYQGCLTSFEIGDE- -EEASKLYPEV
NIVLAINHSVFVKGDLTNFKIEPSFGVEASELYPDV
NYLLALYHSQQIKGD-AVYEIDPAKDAEAYDLYPDV
KYPEYNVPSTFEGVDE-NLKSIEFSSKKLTDMGFNF
KFPQFQLPSIDLNKYK-VEKRMGLSSKKLKSAGFEF
KYPEYNIPTEFKGVDE-NLKSVCFSSKKLTDLGFEF
RYPEYDVPQRFPGIQD-DLQPVRFSSKKLODLGFTF
KDYLCKVQKVNEDEEERECMKPIISSKKLRELGFEY

RYPQYKVPTEFDDFPS-KAK-LIISSGKLIKEGFSFKHS -
RYPKYNVLSEFEEGLSIPKLTLSSQKLINEGFRF%E

RYPQYKVPTEFDDCPS-KAK-LTISSEKLVKEGFSF
RYPDFKVPTDFGDFPS-KPK-LIISSEKLISEGFSF
RYPQYKVPTDFGDFPP-KSK-LIISSEKLVKEGFSF

420 * 440 *
DECFDDYIHVLNLAEEAKEEE-------------
DDCYEDFVPMVHDKIHAGKSGEIKIKDGKPLVQT

DECFDEFVEKIMGGQAAAEK------ EG----—-
EECFGEYIVKIEE---KQPTADSAIAN-------
DECFDDYARGLHLEEEAEESK------—-—-—-———-
EDCFESFVAMAADKIHKGENG-------------
EDCYEDFAHMIEDNIHKGEHK-------------

ECFDDFAKKISDNEKAVSKPVTASNTD------

ECFDDFAKKISDNEKAVSKPVTASNTD------
DDCFNDFLAKMKDENMKQSDENTKQSNE- - - - - -
DDCFNDFVAKMKDENMKQSDENTKQSNE- - - - - -

TTADEYLDQFV--------------- - — - - - - -~
S—ﬂEEMFIESIETCRQKGFLPVSLSYQSISEIKTKNE
G-AEEIFSGAIRSCQARGFL-----------------
S-IEEDMFTGAVDTCRAKGLLRP----------- SHEK
KTIEEDMFDAATIRTCQEKGLIPL----------- ATAA
G-BEEIVDQTIDASIKIKFPTLNHKLRQ---------
ETFDQTVEYLKTQG-IK----------------
G-BINEMYDOMIEYFESKGLIKAK--------------
G-BEEIYDQTVEYLKNKGTLKN---------------
G-BEEIYDQTVEYLKSKGLLK----------------
G-BMEEIYDESVEYFKAKGLLON---------------

340
343
359
331
340
331
335
331
330
341
341
333
333
312
307
320
308
306
308
310
317
314
323
322
317
306
308
312
308
318
342
364
331
337
354
338
340
337
336
338



LAR Orysa
LAR Desun
LAR1 Pinta
LAR1 Vitvi
LAR2 Vitvi
LAR1 Vitsh
LAR Horwvu
LAR Medtr
LAR Phaco
LAR2 Gosar
LAR2 Gosra
LAR1 Gosar
LAR1 Gosra
IFRL1 Vitv
IFRL2 Vitv
IFRL3 Vitwv
IFRL4 Vitv
IFRL5 Vitwv
IFRL6 Vitwv
Atlglos40
At1g32100
At1g75280
At1g75290
At1g75300
At4gl3660
At4g34540
At4g39230
PLR Forin
PCBER Fori
IFR Cicar
DFR At5g42
At2g45400
DFR Vitvi
DFR MAIZE
At4g27250
ANR Medtr
ANR Arath
ANR Phaco
ANR Gosar
ANR Vitvi

460 * 480 * 500 * 520
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LAR Orysa
LAR Desun
LAR1 Pinta
LAR1 Vitvi
LAR2 Vitvi
LAR1 Vitsh
LAR Horwvu
LAR Medtr
LAR Phaco
LAR2 Gosar
LAR2 Gosra
LAR1 Gosar
LAR1 Gosra
IFRL1 Vitv
IFRL2 Vitv
IFRL3 Vitwv
IFRL4 Vitv
IFRL5 Vitwv
IFRL6 Vitwv
Atlglos40
At1g32100
At1g75280
At1g75290
At1g75300
At4gl3660
At4g34540
At4g39230
PLR Forin
PCBER Fori
IFR Cicar
DFR At5g42
At2g45400
DFR Vitvi
DFR MAIZE
At4g27250
ANR Medtr
ANR Arath
ANR Phaco
ANR Gosar
ANR Vitvi



